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Introduction

This AISR project combines two previous AISR-funded effortss3igt and WESIX.
XAssist http://www.xassist.orgis a program that automatically analy@andra, XMM-
Newton, andROSAT data. XAssist is particularly adept at processing large nisnalbe
datasets, and accordingly has been used to produce pipelittessiEmissions. The
Chandra andXMM-Newton pipeline source lists are included as tables that can seathed
the HEASARC littp://heasarc.gsfc.nasa.goWESIX (Web Enabled Source Identification
with XMatching;http://nvogre.phyast.pitt.edu:8080/wesis a web service that runs the
source-detection program SExtractor on an uploaded image. Tittamesource list is

then cross-matched with selected catalogs. The main goais pfoject are to develop a
set of web services for the XAssist functionality to allow X-ray amslgsbe done on-the-
fly and in a distributed fashion, and to expand the WESIX web serviceaanalude X-

ray images. This is a natural pairing since WESIX is an egisteb service that is already
part of the Virtual Observatory for non-interactive analysisptical images, and XAssist
has been developed from the beginning for non-interactiveeusag

Status

XAssist

Several students were hired to work on the core code of XAssist andrtvarthe
XAssist web site. An off-line version of the web site is being pratiaocel will “go live”
pending an upgrade of the operating system of the main web serveKAsist code
base is being refactored to improve its efficiency and to allowithdal functions to be
isolated. The latter step is necessary to allow the functions to be éxgsoaeb services.
This process has also facilitated more advanced user intettattee XAssist program (the
existing interface was admittedly not very user friendly)e Tarrent version now has a
command-driven interface that will in turn allow for the developnoéma graphical user
interface. Since there will in general be a correspondenaeéetuser options and
controls in a graphical interface and web services, we are exptbe possibility of
having an external graphical control program that “attacleesirtning instances of
XAssist. This will be particularly useful in a grid enviraent to allow users to monitor
the process of XAssist jobs running on different computers.



While restructuring the code we have been updating and, as mgcesskacing the
various external packages used by XAssist. For example, the pgfkage maintained at
the Space Telescope Institute is now being used for maniqgukTS files. The web
template package Cheetah is now being used to produce improvedpoget pages (which
in turn are the main mechanism for exploring the XAssist pips)i We are testing the
use of the Psycho Python compiler to improve the overall speed ofsKAssi the image-
fitting program ximgfit (also written primarily in Python). nAther key improvement is
that there is now preliminary support for tBezaku mission.

WESI X

The co-I A. Connolly is supervising work on WESIX. Two key improvemengsytrar are
the addition of aperture photometry for determining magnitudes and¢haf additional
web services to perform automatic astrometry corrections. We haveegjsn to derive
an updated interface to WESIX to allow for the submission of X-ray th&sveptical
images. The main modification will be to add parameters thaekneant to X-ray data,
which of course will be ignored when only an optical imaggisaded. The WESIX
project is also transitioning to a new Java web service fkamkenamed XFIRE
(http://xfire.codehaus.org/). The current version uses ApAglse however this library
had difficult in transferring FITS images and in communicagiraperly with other VO
web services.

Current Work

There are four main bottlenecks in the processing of X-ray dat#bgi3t: 1) reprocessing
the data to incorporate the latest calibration, 2) source aete8)ifitting the image of
each source in order to ascertain the spatial extent and tmohetesfficient source
extraction regions for spectra, and 4) generating instrutmesfaonses for each source to
properly determine the flux, and, for sources with enough cotangperform spectral
fitting. These steps help to make results of XAssist be mbables but take too much
time for an on-the-fly processing system. Therefore we deviskh agallow for quicker
response times.

If a requested field has already been processed, themp#imepidata can be accessed
directly and these bottlenecks are obviously avoided. If not, but the déte fogld
requested is public or uploaded by the user, then two jobs will benedaw he first will
perform quick-look analysis of the data where reprocessing gamet (and is often only a
marginal improvement), SExtractor will be used for source deteatthich runs in
seconds. The spatial fitting step will also be skipped and it walslsamed that sources
are unresolved, i.e., model point-spread functions will be used foruheesextent.
Finally, pre-computed responses will be used to derive fluxes.sd@tond job will add the
field to the XAssist pipeline queue with high priority to perfouth processing. XAssist is
also being modified to allow only a subset of a field to be proceggach of course will
shorten the processing time.

To calibrate these quick-look steps we are running simulatiopsiiof sources across the
field of view (FOV) forChandra andXMM-Newton. We are running SExtractor on images
extracted from the simulation to tune its performance. The diedudkata will then be run



through the usual XAssist processing steps, which will predmokup tables that will be
used to quickly determine the spatial extent and counts-to-Gloxersion for a source at a
given position on the detector. We are also reprocessing ait @iiaindra ACIS imaging
observations anEMM-Newton data. This will take several months to execute but will
allow reprocessed data to be used when quick-look processiagded. After this is
completed the full processing will be performed as part of theskt pipelines. As new
data become public, they will similarly be reprocessed andattiéed to the pipeline
gueue. This procedure was discussed in a poster given atttieeO2006 ADASS
meeting, and a flow chart is shown in Figure 1.
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Figure 1: Flowchart for the combined XAssist/WESI X web service.

Future Work

We anticipate the calibration work to be completed by the bewgrofithe summer of
2007. Since the reprocessing functionality of XAssist includes gamgrtposure maps,



we will be able to quickly implement a fingerprint service to detsent a given source
position is in the FOV o€handra andXMM-Newton observations. We anticipate that this
will be online by the end of the summer of 2007. We also anticipate tbgdment of
web services for the basic functionality of XAssist by the end of 2007&Ipameb

services to request the full processing of a dataset, to retreeyedberties of sources
within a given region of a processed field (if any have been eédjetd compute upper-
limits at a given position, and to perform quick-look analysis ofargdataset (to be
directly incorporated into the WESIX web service). Over this timeg@eve will continue
to improve the performance of both XAssist and WESIX separately. Betuick-look
and full processing functionality will be implemented $Soraku data, and, time permitting,
alsoSwift XRT data.



